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(57) Abstract: A fluorescent 

probe which is represented by the 
following formula (I): (I) wherein 
R l represents hydrogen, carboxy, or 
a monovalent substituent other than 
sulfo; R 2 represents hydrogen or a 
monovalent substituent; R 3 and R 4 each 
independently represents hydrogen 
or halogeno; and R 5 represents a 
monovalent group which is cleaved 
upon contact with a substance to be 
detected; provided that a combination 
of R 1 and R 2 is selected so that the 
benzene ring having R 1 and R 2 bonded thereto has such an. oxidation potential that (1) before the cleavage, the compound 
represented by the formula (D has substantially no fluorescence and (2) after the cleavage, the resultant compound formed from the 
compound represented by the formula (1) is substantially highly fluorescent. 
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m m m . 

V^5 0 Wz.t£s — »fl3§l*©*3te^n— 3/ 10-226688 -5§-£r$£h Hl&Og 

TO 01/62755) *£©f^fc;&|Jl£ft-tV5„ 
7^I/ir-r>-Oi;/l/#>->/^^7k*iI^^a#^:^fc 6-fc KnJr->9-7 

^JlsV&ftmb LX(D&mz.®m$:W^km£ib}lXZtc. (Lindqvist, L, 
et al., J- Chem. Phys. , 44, 1711-12, 1966) 0 CWi5 4li^^ 
$tiTV>57^ti^t/f ^«*ft:-et±7/w*u-fe^ ^©*3fe4*tt£ttfc;bfcv* J: 

m^&i~z> 2 -Zfr#*i/y*-;\sm\t%ft&mz£Wftfcfto&tgi>J*>ix 

l 


WO 2005/024049^^ ^ PCT/JP2004/013185 

< ^^-Ito *V ^7 >m(D 9 -&(-^i-^> 7 * ^/^©l^^g^ 

tcOV^^rFiUMbfc (PCT/JP03/8585) o 
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(d, fro 

(2)±f5*j0lfromK:te % ^ (I) T^$n5^fei^*5!e-t-^^ir^o{t:^W^ 

r (omm<D0^ i,^mm\^ zti&^^i/n ymvmtmm* i.ssv-i. 

^y^^m^itmWl. 6 0V-1. 7 0 VOf&Bt&S i ^{-R^IKR 2 

LV«?KlJ:tU^ R 3 &U ? R 4 ^7K«^-c-feS±fB(D^7"p-y ; R l #(£ 
B.T^/umx^h'O , R 2 ^»T^=i^^ST^o±IEO^7 0 o-y ; R 1 ^ 
&.T % R 2 ^dr-^^x^maS»bT^7fi[^{g:0T;U3^ 

^ * 7=- jvnit'MWtm £ 0 $ Hf £ ft 3 * * * y $> 3 _hffi gft t 9 p - 

7- ; R 5 ^^p 7 K^^}ci.9«|lf$^5^»^?«T'^5±fecD^3t7 0 
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HO 

gij^i^li, ±IB©-^ (I) 0£fu R\ R 2 , R 3 s R 4 ^ &t>*R 5 
3afcLfcfl§3H*: (fb^l ~8) Klo^T, #<b^#J^^S^J|X^^ PET K 


o 
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-So 

^^To7t^^Lfc?lT:-fco 0 lacZ 8§#«<^H:£^ U «'J& 
LacZ ^«O^^.^1- 0 

^6@(i. fcfrmi 1 (TG-Phos) ^7^y 7t777^- £^M£i*:7c 

^7|^fi, TG-Phos (DT/^ti ]) 7 y $—^t\Z- i ofcfcM&nmyt*^? 

h/^b(a)^.t>«^^^ WKbmib^LrcEI-ekSo 

^8Hlfi. ^!l9T'#7t 2-Me 4-0 (CH 2 ) 4 C00AM TG £ -Gal ££-#7^ h^*- 
H9|§1«:, 2-Me 4-0 (CH,) 4 C00AMTG j3 -Gal <D£ JS 7 * h v- if ^ £ 5 K 
Hi Omit, 2-Me 4-0(CH 2 ) 4 C00AM TG- j3 Gal *m^Tz£.M&%kX*(D $ - $ v ? 
Hi 1 TG— /3 Lac ^JSWc^tf h o £-7^*^— V1k%Ty^4<D 

mm zmm-t %tc£> <o*& mm 
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mJ*>\ m£-< #&M4 ar-y- tsmj *-yf£ 

ti, m&mmn wants -mtmm. t Knw^ -m^mm. rt* 

Yil if) fc ¥<D V N-f ti/T" fcotU 0 4 b < tt»*-C* 5 o 

t?#5. B-7?*^?—es f h^n-AP4 5 0i^b»$, j9-#7 

* h S/y— tr\ 0 - ^ai'^-.l?, £ - p if , 0 —-^yf^ - 

©tot PS£ $ ix 5 fc> tfCtt ft V \ 

f 0 R'ttJacatJHC^XM:— ffi£>E&S£^1- 0 i*tfc©3£^"t-— ffi£>§&Xtf> 
aptt#fc:ffi££;h,*V^ 0Ox.t^ R^UTS7;^S^t<, R 2 £ 
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i—6fi©T/^/uas_) w*uv\ \mc7 btfi, ^jtf^ ^^/w 

£x ^fvVg x n-ynf/l'I, ^y^nkVl/I, ^^P^at>S, n-Zff- 
s e c-7"^/v£. 'fy^Vl, t e r t -^/^S, ^D/nk'/l^ 

£tv\ <HHc&£ Li^<Dte, r^m^a-St?^, r 2 ^ 

R 2 # 4-#/u#> Y *is&X\t 4-Tir h ^Aot^ h 3r 
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1-5fc-&4* t> i~^T»0^ rota HKi-S^ $ ^5. 

iSR 6 o^J»fM^H. ^ (I) ^§ix5^«5^IIK«Jti:^3te&fc*5J: 
5fc»|R$^ ^o(2)$Jj^xtfe#/E^iSR 5 ««^{c:^ ^ (I) -V&Zti 

s 60 ^^^©i&ffcm&a^ ft 5 ^ t \-m^^ ym<Dm*%m&±.%- 

i~z>zt bT*5 9 , r.JittHOMO«W£3i^^— < ft 5 n £ fcfljfc 

(B3LYP/6-31G(d)) 9**51 ft*5, ^10**^15^^^ 

K-ffcrnffitt-f^TfifP^o^a^ffi (SCE) £*tj&fcl*Bi£ 1^*5 9; ifgMISmii 
(Ag/Ag + ) Sr#RS®gi: \.1t^(DUtti.^3 0. 24V l^iftoTV^. 

^ftv^b^ttTk^^-Cii. Hvfvfot Kn^vS©yn ^«g|LT 
ltlt«K:***tt"Cfc 9 , zZ-oH^m^mkmiiLtf 1.60 v£l±-cri^lCft 

^V^^ttO^tt^ftS*^*)*- PH3. 4©Stt^frTttt, 
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^riz/Vl^-OHi^otV^), 0!*.fi* SE-^if^&O&teS&i&S 1.60V 
&T©fc^fctt*WWK:*8*3tett-C*> 9 J RX^^^«©SMb«{t*! l . 9 0V 

satiT-iR^^^ufco p h 1 3 oftw/n h ^k**bfc^-a^o»ft;mfi[ 

<hibfc»^»^W^ pH3. 4<D#£-te7°o h Wb^nfcfb^W^bm 

tl^to; t^tfts. lot, ^yifyi^Sfbif ^fgit tTR ^. 

t^R 2 ©#£ Hr^aa^fe-frtrs^-r 5 fc&tui, imz^m loo, 

—JR5S; (I) -C'«$tL5^b-^#I^fcv^TR 5 ^ 7 KSi^^-T'fe5'^t:-a-^^o^^T, 
. p H 3 , . 4 ft 3 itfti^W t p H 1 3 \Z.& ft -3 S5t £ ©^ftTC 

fcfts «t ptSR-fittf iD^frfttcta, *i-Bt33^T, u^^^m 

<DfkftMtiL& 1 . 5 5V-1. 7 5 VtC*5J:5K:R l JttJ s R , ©a^fc-&^a 
^rH^^K, i^yfyMM/jU. 60V~i. 70V©fSH<t 
«t 5{-R 1 ^t;R 2 (Dm^-'a'^^jl^^«J:^j;i9$f^ tv\ Lv*© 
W\ K^^^llOlMbWffitfl. 6 5 VggfcfcSJ: St-R^tfR 2 ©^-^ 

fritzm&z.kxhz> 0 %ts s r 1 2 5^yf yg± t r ^u^r 2 

a^©lX«2^±<DgmS^#&1-S^(Cfi % R^O^R 2 ^^ 
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£n JLte PET (Photoinduced Electron Transfer : ftMUm^&W)) K&X) Wft 
T't 5, PETi: «sM3fe<7) 1 o©#«fc-Cfc D . ISfflltti 9 1 

»(PET K^- ) ^r 3 «^tbd^#.^M3fe^roiV^ ti^-Cfeoo 

f)fe^?tttoSfitfc^yt*yM (PETFt-) fcfc£*lU""C*;t5 

df-j&sflGV^ iPETt <£ "9^rf-^^**^^:^^m'^;i-S 0 

■m & p e t \z. i «5 m%&m$: hxio K) ^ m%n^m9.\^ £ s-r 5 <a#niH£ 

SCftjiiLP E T/^&C&v^J; 5 (cyn-y^ft-r^ i i 5o *ISW©*3fe 
Tlcif) *3t^?H* UT*3 9 „ ^0»r PET f^ff £T$J»r&0>{fr& 

(a) ±f^ (I) ^$tT,5{b^iS'J^^tl®i:^M$ii:TR 5 ^i(T 
£^5XS, (b) ±iSXH (a) T?3yfcLfcfc£-» (R 5 «!ff $*u^k 

«^if<7)7k«fr. Xtt=-?y.—/K T±h>, l/y^p v 5 ^^- 
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X&<^k&m3iL\,\ 

frfrymik, ^^vmm., ?^>m&. m^^^^mm^ab^m-f^^ 
mT$>m.teb**mtfz>^tMx%z> 0 ^v^^b^r^ym 

#i 1 : it-a^o-a-^ 
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-At, Meli>f/H^t), 
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dff->- V^&P roc. Indian. Acad. Sci. Sect. A., 5 
7, 2 8 0 (1 9 6 3) [C&M£flttmx~fr]£L. #6>iLfc*iM' (t 
e r t-yf^fli^y/U) (^-fyf^-TBDMS) t Lfc (J. 

Bio 1. Che m., 2 6 4, 1 4, 8171(198 9)) e £< ftjftS-frfc&SSfc 
Mg 109 mg(4. 50 mm o 1 ) & Atl. K^^^^^cJEtC h 2 '5 

7 7 mg(0. 45 mmo D^lgLfcTHF 2m lt§jS?tTM, 

dff->- h^-TBDMS 137 mg(0.3 0 0mmo DlrlgLfcTHF 2 
m 1 Kl*]l¥b"CjPx.H 1 0£fflfflfcVfc o gJ&?SC2N HC 1 TKStt 10ml 

-?9G&l>Xft18tl,n&m#%Wt (8 7 mg, W9 6*)„ 

X H-NMR (300MHz, DMSO) 5 2.00 (3H, s), 7.01 (2H, d, J=9. 15Hz), 7.10 (2H, 

s), 7.21 (2H, d, J=9. 15Hz), 7.31 (1H, d, J=7.14Hz), 7.52 (3H, m) 

MS (El) 302 (IT) 

2 

J H-NMR (300MHz, DMSO) 5 1.97 (3H, s), 2.42 (3H, s), 7.01 (2H, d, J=9. 15Hz), 
7. 10 (2H, s), 7.21 (4H, m), 7.34 (1H, s) 
MS (El) 316 Of) 

<t&® 3 . 

^-NMR (300MHz, DMSO) 5 1.95 (3H, s), 2.35 (3H, s), 6.99 (2H, d, J=9. 15Hz), 
7.05(2H, s), 7.12 (1H, s), 7.21 (2H, d, J=9.15Hz), 7.39 (2H, ra) 
MS(E1) 316 (M + ) 
fc&®> 4 

'H-NMR (300MHz, DMSO) 5 3.70(3H, s), 7.02 (2H, d, J=9.20Hz), 7.08 (2H, 
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s), 7.23(2H, t, J=7.50Hz), 7.34 (4H, m), 7.68 (1H, m) 
MS (El) 318 Of) 
it£® 5 

'H-NMR (300MHz, DMSO) 5 1.98 (3H, s), 3.86 (3H, s), 6.96 (2H, d, J=9. 15Hz), 
7.03 (3H, m), 7.10 (1H, s), 7.23 (1H, d, J=8. 22Hz) , 7.28 (2H, d, J=9. 15Hz) 
MS (El) 332 (M + ) . 
6 

^-NMR (300MHz, DMSO) 8 2.33 (3H, s), 3.66 (3H, s), 7.07 (2H, d, J=9. 15Hz), 
7.14 (3H, m), 7.26 (1H, d, J=8.88Hz) , 7.42 (1H, d, J=9. 15Hz) , 7. 48 (1H, d, 
J=8. 88Hz) 
MS (El) 332 (M + ) 

X H-NMR (300MHz, DMSO) S 3.70 (3H, s), 3.91 (3H, s), 6.83 (1H, d, J=8.43Hz), 
6.89 (1H, s), 7.06 (2H, d, J=9.36Hz), 7. 12 (2H, s), 7.26 (1H, d, J=8.43Hz), 
7.47 (2H, d, J=9.36Hz) 
MS (El) 348 (M + ) 

l R-MR (300MHz, DMSO) 5 3.64(3H, s), 3.76 (3H, s), 6.96 (1H, s), 7.04 (2H, 
d, J=9.15Hz), 7.10 (2H, s), 7.23 (1H, d,. J=9. 15Hz), 7.30 (1H, . d. J=9. 15Hz), 
7. 23 (2H, d, J=9. 15Hz) 
MS (El) 348 (kf) 

W2 

it^o^mnmt^o-^ ym^mtmm^i^vxmt vtz 0 P h 1 3 
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fco-as t) , £ ©&#TOIMfc*&;&s 1.20 vat-ettSffi*3fcfc4 9,1. 

1.60 V&Tt s f±K»3:*S$3te-Cfc tJ > 1 . 90 vaixiii^ 

^lifsro. s ut. ph 3. 4x\t^-f-^T>m<Doumny 


*1 


R= 



HOMO 


On 






(pH 13) 

(PH3.4) 


(nm) 

(nm) 

(Vvs SCE) 

(hartrees) 



2-Me (1) 

491 

510 

2.19 

-0.2356 

0.847 

0.319 

2,4-DiMe (2) 

491 

510 

2.08 

-0.2304 

0.865 

0.307 

2,5-DiMe (3) 

491 

510 

1.98 

-0.2262 

0.887 

0.319 

2-OMe (4) 

494 

515 

1.75 

-0.2174 

0.860 

0.076 

2-Me-4-OMe (a 

) 492 

509 

1.66 

-0.2141 

0.840 

0.010 

2-OMe-5-Me (6) 494 

514 

1.57 

-0.2098 

0.500 

0.004 

2,4-DiOMe (7) 

494 

513 

1.44 

-0.2063 

0.200 

0.001 

2,5-DiOMe (8) 

494 

512 

1.26 

-0.1985 

0.010 

0.000 

492 

511 

n.d. d > 

-0.2646 

0.850 

n.d. d > 

a)0. IN NaOH7j< 








b)T~—?l* 0. 1M ifflffttft^ h7^7y*=?A (TBAP) £^tpTir b 
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c ) Gaussian 98W B3LYP/6-31G(d) //B3LYP/6~31G(d) \C «fc <Q #/c 0 

MS 

<Ds< ^if ymUiiO H OMOxtw^-^g ^H&liti£ (B3LYP/6- 

#14 

PET (Pho to induced Electron Transfer: % 

^-e^-susp (pet h*i~—Y \z.$m\.x2i7ttzM^ -^y^>n.<omcMfiL&fc 
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ib-cb: p e T#jB^ ?> ft < ft 5f£3fc7° d &«*ttt-s S&ftfc^ 
t>&$t&&tbtiz>o ^<r>m, pet k.-*-- ffi©fcfl5*&tt**#¥tt*a»&^ 

L^lSifi-o-^^^tft^o 


Ac0 OAc 



9 


£ < ftift Lfc^Mzkv^ f^*M7 ^ K (0. 5 ml) , <b£& 5 10 mg (30 
jumolk Cs 2 C0 3 100 mg (300j>imol). 2, 3, 4, 6~X h 7-0-T J t 1 ?/l'-&-D-tf 7 $ h 
t^y^n^ K 100 rag (250Aimol)^Px:/c o l#Loo 
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t^on^^-^ J—fr (100:3) *^7A^n? ^77 

^NMR (300 MHz / CDC1 3 ) 8 7.15-6.38 (m, 9H), 5.52 (m, 2H), 5.18-5.12 (m, 
2H), 4.25-4.12 % 3H), 3.92 (s, 3H), 3.70 (s, 3H), 2.19 (s, 3H), 2.13 (s, 
3H), 2.07 (s, 3H), 2.03 (s, 3H) 
EI-MS: IT = 678 

#L 100 mM 7^^ b^rv K "C 

0°C. -P#P^^llUT»^C0 4O(DT-fe^/vS^D7K^-fi|U/cft'a-#/ (£*T> £ 

5 J: )/<7 7 7 - tf l?L tgft.lrffi tfc» ^yt'M-fO^-^77 
-if t^^jS-efi.^^^Tt^n-yA^ft^aS^ ImM ££5 i M-PSU 
^, 777 -aT 100 mM y .^ift^MJ«>A/<y77-(pH 7.4)«rfflV\ ftttft 
14.3 mM 2-^^7J7°h^^/-/K 1 mM MgCl 2 , 0.001% ^Vl^/l^*^ 
Kx 0. 01% * * y 6U 0 -# 7 * h 2^—1? Sr-ttftSift 3 ml £PM tt 

1 cm ^a^y b(D^-e 37°C^T^^ffofc 0 Perkin-Elmer 
LS-50B b/kS!l^«^ffiVNT»JUfc 0 B-#.7? Visf—etfr?: 

* 540,000, EC3.2.1.23){±v-^-T/vKy yfi9»Atfc. ^aJfiWTy 
■fe>fT?r±*»W*3te^o-^AO*j|**«* s 10 mM fcft&*5fc:WSEU 

j — t \^X%M.-kMfc (pH 7. 4; 150 mM NaCl, 4 mM KC1, 2 mM CaCl 2 , 1 mM MgCl 2 , 
5 mMHEPES, 0.1 % PSS fcfcl") V^WS LfcSfc&JB^ 

fc 0 GP293 LNCX2-lacZ ^ALfcf)© (lacZ £ = 7 

^3 Vbfdo -<^^- ; T«AbT^V^GP293 (lacZ gftSBUS) 
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*f#H^X£ L-TUPlanFl 10x/0. 31 S^l^X (^"U V/<7ft^) ftttfc 
1X70 fJ&HM (^y ^°^^) £J3V\ gf)ii2&:ft 488 nnu 510-550 

» 93 M 7' n - -f A fi /3 - # 7 * > ^ \Z «t 0 ItSU 5>* 5 ^ M Iff £ tb N 

0IK«fciS$#<O:|*t8 (^^»^$=0.009) a>b3ftV^#tefc£"tt 

\t%7FlTo itmt&yjb LX&%l<D7jVjrls±4 ^-i?-Q-tf=7t h->K (FDG) 
«7 : T/Kfc y 7^-^7T^-if^3t7 <, n-7'<DM^ 



5 10 11 

i<ftifcUfc*«fcJi*^nD^A4ml, fts£*b5 15.7ing(47 /imol), h 
y x.f-fl,T 5V 16.4 /il (118 m mol) , 9 cz n K) hM&^fl' 6. 8 /x 1 (47 ^ 
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£g*U ftbtlfZ&Mti:*sy XffrliyMZXnWL Wll^na^ 
y-?fi (100:3)) U -fb-n-tJl 0 (26.2mg x >£i:#K ^>i>fe$£*) 


L H NMR (300 MHz / CDC1 3 ) 6 1.39(m, 6H), 2.05(s, 3H), 3.89(s, 3H), 4.27(m, 
4H), 6.45(d, J=2.0Hz), 6.58(dd, J=9! 7Hz, 2.0Hz), 6. 86-7. 35 (m, 7H) 
HR-MS[ESI-MS] : [M+H]* calcd for 369. 14161, found 369. 13810 

£ < fy£Lfc^2!(-» $9 mljt&tyl 1 0 26. 0 mg (56 » mol) % 

3 _ pj. y 19. 7 m 1 (140 m mol) £rA0;ifc o T/l^>ffifeU 

/^x^yTLc RPi8w^T»s mmm-m ■, r± v=- v y /w tk da)) u ^ 

-g-t/l 1 (TG-Phos) (1.6 mg, ifcs£ 5. 6%, ^ W^%|&;^) £#fc 0 

l H NMR (300 MHz / CD 3 0D) 5 2.02(s, 3H, a), 3.90(s, 3H, c), 6.48(d, J=2. 0Hz, 

i), 6.60(dd, J=9.6Hz, 2.0Hz, j), 6.96-7. 71 (m, 7H, b, d, e, f, g, h, k) 

HR-MSCESI-MS]: [M+Na]+ calcd for 411.06336, found 411.05935 

$ fl (100 mM !) >mi-Y y H/<^77- PH7.4) = 0.029 

008 : V • If fo 7/^ 9 7 ^ 7 7 7 f -t* f 3t7 y t ^ 

-fb-a-^l 1 1 £J»^ * y -/W£*$*? L- 1 mM (D^ h ytmwZfEM^fr* %:<D'& 
1 jiMKlftSi 5t7yt>f^?77-R:*Rtfc (7yt^/^7 7- : 0. 1M 
h !) 7-tf^y7 7- PH7.4, 0.5mM^{k^^^"7-^, 0.1%^/—^ ) 0 
^(Difcmfc 3 ml £ 1 cm h^U 37 "CKXT J^X !) 7**7T*- 

if (0.08 units/ 5 #^»]) ^i^^^^k^S'J^bfc 

6H)o Perkin-ElmerLS-50B ^ft^t b/HPJj£^g£ffl^ffrj£?£ 

*491nm, 510 nm T<Ds3t^g«O^B#^b^m« bfd 0 7;^!J7t777 
(OT* 160 kDa, EC 3.1.3.l)te, i/^-7;l/K5 y <t <9 ^AL-fc 0 
^7|2^{i % TG-Phos <D7^% V 7 ^-^ 7 7 i 6SJ^tti^^^^^^ 
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h ;\>mt (a) Run* ^ ? h (b) mt % ^ u tc 0 

M9 : mmnffigmp-tfy? h^^-^myty^-y^mm 


o 
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J:<^#Ufc^lC»^^^/^/^T^ K 10 ml, 4-7*0^-3-^^ 


-CI) 4.8 g (30 mmolh W 3. 6 g (50 nmol) S:JPx.fc a T/V^^g 

hV V J±X~§£mV^y? nn^ * V^g*L-C,{k^l 2(3.04g ,«94.7%, 

*H NMR (300 MHz / CDC1 3 ) 5 7.33(d, J=S. 6Hz, 1H), 6.72(d, J=2. 9Hz, 1H), 
6. 53 (dd, J=8.6Hz, 2.9Hz, 1H), 2.32(s, 3H), 0.97(s, 9H), 0. 18 (s, 6H) 
EI-MS: M + = FAB-MS; [M] + =300, 302 

it£%) 12 1. 28 g (4. 27 mmol) ZM^ Lfcx h 7 t K n 7 7 ^ 10 ml \zMffi- 

K7^T^-Ti? h^T*-78 °C«£^k tert-y^y A n— <^t?^ 
Jgft 4.5 ml (6.57 mmol) >^T^i;1* ojD^fc 0 30 H«U 

fcTb7tKP77V 20 ml t^Lfc 3 , 6 - tf X (tert-^/l-v^ ^/Vv' 
vj/V^-^iX) =¥i^h^ 1.07 g (2.37 mmol) & f U y$?T?*>*"f ojjPxifco 
-78 «C©**30^raa#^x 2N igM^^fPL. «fffi Lfc##,#)St£ 5ItLfco 

-j^ (100:3-100:5) ) Wfc£"*l 3 (774.6mg , Ife* 82%, tUX^feft*) 

*H NMR (300 MHz / CDjOD) S 7. 27 (d, J=9. 2Hz, 2H), 7. 15 (d, J=8. 3Hz, 1H), 
7. 01-6. 86 (m, 6H), 2.01(s, 3H), 1.06(s, 9H), 0.31(s, 6H) 
FAB-MS; [M+l] + =433 

Ufcx h 7 t Kn 7 7 ^> 200 ml Wb-gMfc 1 3 2. 62 g (6. 2 mmol) .SrSM? 
U^yffc^ h^^VKT^-^-MTBAF)?) lHrl>7t Ko77^i 6.2 
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ml (6. 2 mmol) £JO;tfc. 7/^>||U ^i&K:T-|$KI»#$K 
*9/—fl' (100:5 - 100:7) ) U 1 4 (1. 13g x t¥57.7l 

• 

L H NMR (300 MHz / CD 3 OD) 5 7.06(d, J=9. 7Hz, 2H), 6.94(d, J=8. 2Hz, 1H), 6. 78 (d, 
J=2.4Hz, 1H), 6. 74 (dd, J=8. 2Hz, 2.4Hz, 1H), 6.63(dd, J=9. 7Hz, 2.0Hz, 2H), 
6.63(d, J=2.0Hz, 2H), 1.88(s, 3H) 

HR-MS (ESI-MS): [M+H] + calcd for 319.09703, found 319. 09652. 

<£ < ^L7c^|f f/^/l'AT ^ K 1 ml, 1 4 60 mg (0. 18 

mmolh /D^Si^f^ 17 ^1 (0. 18mmolK ^"fe>"7A 400 mg (1. 2 mmol) 

m&m% -wnxij.? ? / -)v (100:5)) u 1 5 (41. 7 m g , 

W56.9^ ffc&lfr*) £#fc 0 

J H NMR (300 MHz / CDCI3). 5 7. 10 (d, J=8. 4Hz, 1H), 7.08(d, J=9. 2Hz, 2H), 6.95(d, 
J=2.5Hz, 1H), 6.89(dd, J=8. 4Hz, 2. 5Hz, 1H), 6.84(d, J=2: 0Hz, 2H), 6.80(dd, 
J=9.2Hz, 2.0Hz, 2H), 4.73(s, 2H), 3.86(s, 3H), 2.03(s, 3H) 
FAB-MS :M+1=391 

O fl (100 mM yyitMJ^^7 7 7-, PH9.0) =0.87 ■ 

£<&mVtc^\C$£7ki?*^/V*/]sJ±T K 0.5ml, lt&®) 1 5 39 mg 
(O.lmmol), ^-fei/!7i^ 200mg (0.6 mmol), 2, 3, 4, 6-7^7-0-7 
a-D-tff t ht°7/ vVl^P 5 K 100 mg (0.25 mmol) &Mx.tl 0 
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o ^ * ^-eHtHiM 5 <b d s ^fp^TKTgfc^, M^mstr v y ^ 

P^^y-P'^; —/V (100:3)) U ft^fe 1 6 (2-Me 4-0CH 2 C00Me TG-^ Gal) 

(41.8 mg , lfc^58. 1% V * l^$?fi*&5fO£#fco 
>H NMR (300 MHz / CDC1 3 ) 5 7. 10-6. 80 (m, 7H), 6. 57 (dd, J=9. 7Hz, 1. 9Hz, 1H), 
6.40(d, J=1.9Hz, 1H), 5. 57-5. 48 (m, 2H), 5. 18-5. 12 (ra, 2H), 4.73(s, 2H), 
4.22-4. 16 On, 3H), 3.87(s, 3H), 2.19, 2.13, 2.07, 2.03(s, 3HX4), 2. 05 (s, 3H) 
HR-MS (ESI-MS): [M+Na]* calcd for 743.19519, found 743.19309. 
$ fl (100 mM !)yStHJi>A^77- pH7. 4) =0.069 

£<m.M^tc^mfcmfcv*^/^^j±T $ k a mi), ft&*i 4 63.8 mg 

(0.20mmolh 5 -7*P ^ 21 m 1 (0. 18 mmol) , S< £ A 400 

mg (1.2 mmoD^Pxfco 7/^>f^l, BH^tooMJCT— ttSCS-ifc. 

ltM(^m^; v'^nn^ ^^-^^y-^dOO^)) U-ffr£ttl 7 (53.7mg, 
I&Sp6L9%. *fe»5fc) 

X H NMR (300 MHz / CDC1 3 ) 5 7. 10 (d, J=9. 2Hz, 2H), 7. 07 (d, J=8. 3Hz, 1H), 
6. 91-6. 84 (m, 4H), 6.8l(dd, J=9. 2Hz, 2.0Hz, 2H), 4.06(m, 2H), 3. 70 (s, 3H), 
2.45(m, 2H), 2. 02 (s, 3H), 1.8S(m, 4H) 

HR-MS (ESI-MS) : [M+Na? calcd for 455. 14706, found 455. 14692. 
$ n (100 mM y -ymrjr h!J^A^>777- pH9. 0) = 0. 82 

£ < ^*M7 5 K 0. 5 ml. 17 18. 2 mg 

(42 /imolK 0£@£irv"7A 250 mg (0. 77 mmol) N 2, 3, 4, 6-f f7~0- 
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T±^^-a-D-0y^ Yt°? ; K 100 mg (0.25 imoD&Jnfcfc. 

U {k&goi 8 (25 mg , W78%, ^VV^&lft*) £#fc 0 
X H NltlR (300 MHz / CDC1 3 ) 5 7. 08-6. 80 (m, 7H), 6. 57 (dd, J=9. 7Hz, 2.0Hz, 1H), 
6.39(d, J=2. 0Hz, 1H), 5.56-5.48(01, 2H), 5, 18-5. 12 (m, 2H), 4, 22-4. 11 (m, 3H), 
4. 06 (in, 2H), 3. 70 (s, 3H), 2.19, 2.13, 2.07, 2. 03 (s, 3HX4), 1.88(m, 4H) 
HR-MS (ESI-MS) : [M+Na] + calcd for 785.24214, found 785.23729. 
* n (100 mM JJ h V 9 V 7 T pH7. 4) = 0.005 

it&$)l 8 37. 7 mg ( 0.049 ramol) £ 2 ml <D/ ? y — fr/fa (3:1)^ fcjg 
fl?U 2 M Tkmiti- h V t&fcm&'l ml (2 mmol) ZtiOzltl. 0 *C KIT 30#KJ 

iR-120 (h + > .KxRj&m&+ft\,mm&&pviZo m 
btitcmm&Mmm&$:T± h- v v /^/tK(i:i) t u»7 , ^7r^' 

TLC(RP18W) KTftfiU -ft^l 9 (2-Me 4-0 (CH 2 ) 4 C00H TG- j3 Gal) (15. 1 mg, 
Jfc^53%; ^-iv>^^*)^#fc, 

*H NMR (300 MHz / CD 3 0D) 5 7.26(d, J=2. 2Hz, 1H), 7. 11 (d, J=8. 5Hz, 1H), 7.08(d, 
J=9.6Hz, 1H), 7.03(d, J=8. 2Hz, 1H), 7.02(dd, J=8. 5Hz, 2. 2Hz, 1H), 6. 94 (d, 
J=2.3Hz, 1H), 6.89(dd, J=8. 2Hz, 2. 3Hz, 1H), 6. 53 (dd, J=9. 6Hz, 2.0Hz, 1H), 
6.37(d, J=2.0Hz, 1H), 4.0l(m, 2H) , . 5. 00 (dd, 7. 7Hz, 2. 6Hz, 1H), 3.83(d, 
J=3.3Hz, 1H), 3.82-3.64(m, 4H), 3.53(dd, 9. 7Hz, 3. 3Hz, 1H), 2.17(m, 2H), 
1.93(s, 3H), 1.74(m, 4H) 

HR-MS (ESI-MS) : [M+Na] + calcd for 603. 18423, found 603. 18242. 

it&Voi 9 (2-Me 4-0(CH,) 4 C00H TG— /3 Gal) 10 mg (17.2 pool) % * 9 ) 
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-;u/7±h~YV^ (lml/2mlMd£J!¥U ZZ^T± h~ h V A* .2 ml 
X^t-mfcy'v^r^^jV (AMBr) 68.5 n 1 (690 ,umolh y7°n tVl^^WT 
*V (DIEA) 22.3 Ml (130 /zmol) tt^fc 0 10 

ltlft7 , l'/<77i^ TLC (RP18W) ttilb. »2 0 (2 -Me 4- 
0(CH 2 ) 4 C00AM TG-/3Gal) (10.9 mg % « 97%, ^^-fefft*) £#fco 
*H NMR (300 MHz / CD 3 0D) 5 7.28(d, J=2. 2Hz, 1H), 7. 13-6. 88 (m, 6H), 6.53(dd, 
J=9. 7Hz, 2. 0Hz, 1H), 6.38(dd, J=2. 0Hz, 1H), 5.65(s, 2H), 4.02(m, 2H) , 5.0l(dd, 
8.1Hz, 2.8Hz, 1H), 3.83(d, J=3. 1Hz, 1H), 3. 79-3. 65 (m, 4H), 3.53(dd, 9.5Hz, 
3.6Hz, 1H), 2.42(m, 2H), 1.99(s, 3H), 1.94(s, 3H), 1.78(m, 4H) 
HR-MS (ESI-MS) : [M+Na] + calcd for 675.20536, found 675.20359 
$ n (100 mM D ^Wti-hV ?^777~ PH9.0) = 0.008 

2-Me 4-0(CH 2 ) 4 C00AM TG- 0 Gal ^HtKv 5 /* <f-;VWfc**s KfciS#L 10 mM * 

(7-yK/<-;7 7- : 0. 1M U i^T" h U ?^?77-, pH 7. 4, 14. 3 mM 2 
-^^^fi?/-^.! 1 mM fifc^^V^A, 0.01% S?*tVKX/1'**S<' 
K).3nlSr 1cm ^-<y hC^U3 7 < C^T/3-^ r 7^ h^>^-^(6 units/ 
$3ttH£H!&£ 5 £ «fc 5 $#3a£3&b&ffl£ Lfc (B 8 m&tf S£ 9 B ).. 

fflfefcHU Perkin-Elmer LS-50B Wi/«£§gE$rfBV^&ft£: 492 nnu 

509nm-CO*3fc3ft«aSfl2«>Sl*^bSr«*b*i. -$7 9 Y 9 '?—' * (5HF* 
540, 000, EC 3. 2. 1. 23) ttS^T-TVU K U 7 ^£ 9 IiAUfc 0 

4l»fi , e©7yt'ftt 2-Me 4-0 (CH 2 ) 4 C00AM TG- j3 Gal 10 mM 

l^^j: 5 fc^g^zK pH 7. 4 (150 mM NaCl, 4 mM KC1, 2 mM CaCl 2 , 1 mM MgCl 2 , 
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5 mM HEPES, 0.1% = J^TPSS tmi~) ^PSbfc GP293 LNCX2 

-lacZ ^lALfctO (lacZ ^7-^V^:/li:-=i-hL/c2 
^ n7°U- Mdt»U PSS T* 2 Lfc®:±K 2-Me 

4-0(CH,) t C00AM TG-j3Gal ^fl££n- Kb, 30 #m^X~«( a yb 

fc„ ^*-£i»ALTft^GP293 « (lacZ £|Stt*hBg £ ttl^ 

fc 0 ^fe-f yt—i/^ymt. M^lsl/Xt LT UApo/340 40x/l. 35 ftm^^X'i* 

^4S8nm, l&fcM 510-550 nm Lfc 0 l&IISriil 1 0 El^ih, @ 

GP293 Mrt^^#5fe^^^^s GP293 «FWc:;Jo^-C /? -1S=7 ? Y 



X<nmVtim^m^/f'^^^T^ K 8 ml, ^#15 122. 4 mg (0.4 
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mol) ^ h^v^*^ 400 M l (4ramolK mfct^V 

K 180 mg (0.6 mmoD^O^Co 7/^>Sll, 115 °C^T-B«# Ufc 0 

yMzxmm (Wii^f^^y-^;-^ (100:4)) u 

1 (78.3 mg. 50.6%. XU^J&ffijfc) *&tc 0 

l H NMR (300 MHz / CDCI3) 5 2.04(s, 3H), 3.48(s, 6H), 3.89(s, 3H),'4.11(d, 
J=5.1Hz, 2H), 4.76(t, J=5. 1Hz, 1H), 6.43(d, J=2. 0Hz, 1H), 6.57(dd, J=9. 7Hz, 
2.0Hz, 1H), 6.43-7. 14 (m, 7H) 

13 C-NMR (75MHz/CDCl 3 ) 6 19.91, 54.34, 55.29, 68.13, 101. 07, 101.71, 105.66, 
111.50, 113.54, 115.02, 115.96, 118.79, 124.48, 129.53, 129.98, 130.31, 
130.66, 137.79, 149.44, 154.41, 158.89, 160.32, 162. 93, 185. 74 
HR-MS [ESI-MS]: [M+Na]+ calcd for 443.14706, found 443.14794 

£<n& Vtc&fcM'g b/tx h7th*P7yy 8ml. 2 1 50 mg(120 

M mol) %Mx.^ a tK^TO °C\Z.m>Wmk 4ml£#o< *)Mtl, TA>*^ 

nmm^s -mmw^tco mmgau wv***i/xE.®m<Q t<o. ma 

%MfrX*m&, m*.mki-h}) V?ux2*?V$:'g4k\stz. 0 mb 

(100:4)) U lb£%D2 2 (40.7 rag , W 90% N ^1/ V^«{£) £#fc 0 
>H-NMR (300MHz/CD 3 0D) 5 2.01(s, 3H), 3.88(s, 3H), 4.07(dd, J=10. 3Hz, 4.95Hz, 
1H), 4.13(dd, J=10.3Hz, 4.95Hz, 1H), 4.90(t, J=4. 95Hz, 1H), 6.45(d, J=2. 0Hz, 
HR-MS [ESI-MS] : [M+H] + calcd for 375. 12325, found 375. 11547 

i<f^b7t^^^L7cTir>V 20 ml, 7-7x=^7WU*-3- 
^PD^f/l/-t77n^^7>f P--^ y*i/s<l/i?;V^7,7-;V 490 rag (1 
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mmol), 3 h V 750 mg (5 mmol) ZMfLtCo T^nVf^l, MUX— 

mm^mwvtio siiES:S*u nm^^ 25 mi vmv t 9, 10 % ^*im 

h y 7^=/U7}n^7w ^ 320 mg (1. 2 mmol) T^=*Vtt&U ^ 

2 3 (664. 3 mg , I» 78. 6%, M^*) &#fc e 
MR-MS [ESI-MS]:[M-I] + = 713 

£'< ^ bfc^t^ Lfc^/^nn^^y 4 ml, -fb^ 2 3 168 mg (0. 2 
mmol), 1 N frmt-t h V $J**®m 2 ml *Mx.fc 0 ^?£T*- B#f?3«# U ^ 

£\ {k&Va2 2 24mg(64.2 M mol) #Ao 7ci7 7 * = fcflUfcv M.l£T— (fe&# 

^nn^^y-^^/-;b (100:4)) U 4 (10. 3 mg , JR^21& 3" 

i^^e^)£#fc 0 • 

HR-MS (ESI-MS) :[M+Na]+ calcd for 831.23522, found 831.23070. 

i < f£$g V1t&&KM% U;^nn^y2 ml, fb£r*> 2 4 122. 6 mg (0. 15 
mmol), m- ^D ctii£S#®? 26 mg (0.15 mmol) &Mz.1t 0 T/V=f>H!jlW 0 *C 

ftfek-eft^, *t*«E»-t-M) ^A-efeiftU 8HK«rf?*Lfc. ftbftfcSHfcS: 
is])jjff/W7J*lzxmm i??uu*?^-*# /-/i* (100:6)) 

U tt&&2 5 (105 mg , Ift^p84%, ^1/ V^fe^) £#fc„ 
HR-MS (ESI -MS) : [M+Na]+ calcd for 847.23013, found 847.23210. 

£<§^Lfc^tdiigLfc>^n 3ml, fb£*tt 2 5 40 mg (0.26 

mmol), T — V—iV 150 ju 1 (1. 38 mmol) , h U 750 /x 1 (9. 7 mmol) 
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tlccrpisw) Kxmm mmmm ; t± h = vv ^/tk a a)) u it&m 2 e (tg 

-|3Lac) (9.4mg % » 27. 6%, ^l^v^*) £#fc 0 
HR-MS(ESI-MS) : [M-H]- calcd for 703.17503, found 703.17719 

mi 3 : ^Vfhn tf^T^ir-f 

TG— /3 Lac (1 *i M) ^-atfT ^^^T-fU ^M:tt7k (PBS) , Ca 2 *, 
Mg 2+ #^, pH7.4, 0.1% ^V*/^ ^ is K) fc, S1^W^5^, 0.3 unit 
Oj5-7^^-7— €^^DL, 491nmi&S, 510 nm -e^^^^b^rW^ 
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it * o m m 

1. ^3fe^c-7'T'fcoT, TfE<D5£ (I) : 
R 2 



0) 


(2)±ia§JWf©HK:tt, (I) l?*$^5^^*ti:S*-r5§i||fft©{b^^|| 
Sftfciifv^bte&fciftS «fc 5 fcStftt-S,) 

2. ^yfyMftWi. 55V-1. 7 5 V©fl&ffl£fc5 i ptdR 1 

3. i-<yf ys©tibte^ i . 6 o v~ i . 7 ovommttezxoKR 1 

4. R 3 ^R 4 ^zK*^Tfcolw*^|5fflmi^VNUm3^C0V^^l^ 
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7 . ±m<Dmmi>m^M x. «t 5 £ c sit^ofSHu i ^ta^ urn 6 3s©v*r ^ 

sisals s mctm<Dm??t7u-7\ 
ii 8 m^m^tfty 

12. R s #|3-#7^ h i/^S-CfcD, R 2 ^^^#>v-«^T/^^^riX 



1 5. f^P-7'©iff^t^oT, fS*©«Sffl^l^kl|E«©-/R^ (I) 
(5S4\ R\ R 2 , R 3 , R\ RX?R 5 \tti^}h±iZ(DfemtmmxfcZ>) X 
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1 6. fit*?) jEKJg l 53gf|B^©|£th*1fe{e:i!9#e,tL^7t7 , P-^ 0 
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